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RESUME 
Cet article décrit une étude de cas d’un système durable urbain d’assainissement 
(SDUA) pour un nouveau projet résidentiel dans le cadre d’un programme de 
réhabilitation urbain à Sheffield (GB). L’étude repose sur des entretiens  
semi-structurés avec des parties prenantes sur ce projet comme méthode de 
compréhension des défis en phase d’initiation et des chefs de file et facilitateurs du 
projet. L’article analyse la distribution des impacts sur le projet et insiste sur les 
grands avantages supplémentaires du SDUA qui vont au-delà de ceux obtenus avec 
les solutions conventionnelles d’assainissement. De ce point de vue, le projet 
démontre sa durabilité au sens le plus large du mot en termes d’éco-justice et  
d’éco-efficience.  
ABSTRACT 
The paper presents a case study of a Sustainable Urban Drainage System (SUDS) 
for a new residential development as part of an inner-city regeneration programme in 
Sheffield, England.  The study utilises semi-structured interviews with stakeholders of 
the scheme as a means of understanding both the challenges faced at the initiation 
stage and from then on the drivers and facilitators of the scheme.  The paper 
analyses the distribution of impacts of the scheme and draws attention to the 
additional and extensive benefits of SUDS which go beyond those experienced from 
conventional drainage solutions.  In this respect the scheme demonstrates 
sustainability in the widest sense of meeting both eco-justice and eco-efficiency 
objectives.   
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INTRODUCTION 
The approach of conventional drainage systems is to direct stormwater flows to the 
nearest receiving watercourse or sewer system ‘as efficiently as possible’ (DTI, 
2006).  This method of stormwater control is increasingly perceived to be 
unsustainable leading to the utilisation of systems that differ from the traditional piped 
drainage systems (Gunasekara and Bray, 2005).  Sustainable Urban Drainage 
Systems (SUDS) are a fresh approach to managing stormwater aiming to overcome 
the short-comings of the conventional approaches by mimicking the natural drainage 
of a site before development (National SUDS Working Group, 2004).  In stark 
contrast to conventional approaches SUDS schemes endeavour to treat and control 
the impacts of stormwater as close to its source as possible (PCTPR, 2002) rather 
than exporting problems elsewhere in the catchment.  
 
SUDS are a relatively new concept in stormwater control in the United Kingdom 
(Lampe et al, 2004) and are receiving increasing acknowledgment as an effective 
alternative to conventional drainage systems (PCTPR, 2002).  The ‘urban drainage 
triangle’ (CIRIA, 2000) comprising of water quantity, water quality and 
ecology/amenity illustrates the wide concerns of sustainable drainage options and 
how they can represent a valuable contribution toward sustainable development.   
   
Of the three functional elements it is the ecology/amenity component which 
conventional drainage systems do not even consider and have largely been ignored 
in the design of drainage systems (CIRIA, 2000).  However, an increasing emphasis 
and value is now sited on the ecology/amenity component as its status in the ‘urban 
drainage triangle’ is becoming fully recognised.  
 
Undoubtedly a well-designed SUDS scheme can provide valuable wildlife and local 
amenity (National SUDS Working Group, 2004) yet designs for the ‘non-drainage’ 
benefits of SUDS in the UK remain largely experimental (PCTPR, 2002).  Up to now 
attention on these ‘non-drainage’ benefits has been firmly placed on the needs of 
environmental protection with still very little known about the social and economic 
aspects of SUDS (Marsalek and Chocat, 2002).  For SUDS to develop into a long-
term sustainable option a balance needs to be found between the three aspects of 
sustainability – environmental, social and economic; a balance which at present has 
been rarely found in the UK. 
1 METHODOLOGY 
This paper presents a case study of a SUDS scheme at Manor Fields District Park, 
Sheffield, UK.  Adopting a case study strategy enabled the study to acknowledge the 
context-specific nature of SUDS sustainability and fully appreciate the contextual 
factors for a rich understanding of the processes being enacted (Morris and Wood, 
1991).   
 
Utilising the unique strength of the case study methodology the study developed an 
inductive understanding by employing multiple data collection methods.  The principle 
data collection method utilised were face-to-face interviews with seven stakeholders.  
As a research method which focuses directly on the case study topic interviews 
enabled the study to ask stakeholders questions concerned with facts, behaviour and 
their beliefs or attitudes.  The interviews were semi-structured in design permitting the 
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omission and/or addition of questions and the modification of the lines of inquiry when 
appropriate.  The interview design also facilitated flexibility in the responses from the 
interviewees.  Snowball sampling methods were employed with a small initial set of 
stakeholders identified for interview and utilised to establish further contacts for 
subsequent interview.  As such the identification of interviewees was a flexible 
process with the majority a result of prior interviews.   
 
Interviews were supplemented by the use of documentary evidence and direct 
observations.  Direct observations primarily aided the study in the initial exploratory 
stage with numerous field visits conducted to inform interview questions.  
Documentary evidence enhanced the study’s comprehension of the case, assisted 
with details of events and the process of engagement with stakeholders’ 
perspectives.     
2 MANOR FIELDS DISTRICT PARK SUDS PROJECT 
2.1 Background 
Sheffield is a major city in South Yorkshire, England undertaking a number of major 
inner-city regeneration programmes.  Situated on north facing slopes two miles 
South-East of the city centre is an area called The Manor.  Once a prosperous area 
enjoying the success of the city’s famous steel industry, the area has experienced 
decline through years attributable to the “poor quality building fabric and social 
deprivation associated with multi-generational unemployment” (Bray & Nowell, 2005: 
278).   
 
The area is dominated by Council or other Social Rented housing but new housing 
includes a mixture of socially and privately owned three storey flats, terraced and 
semi detached properties.  A substantial part of the north east segment of the new 
development is on the boundary of the new Manor Fields District Park situated 
between City Road and Manor Park.  In 2003 during the infrastructural design work 
for this land, fears that the main existing surface water sewer constructed a few years 
previously would not be accessible through a conventional gravity fed shallow sewer 
network were confirmed. Thus alternative solutions were needed (Bray & Nowell, 
2005).   
 
The alternative drainage solution undertaken was to construct a Sustainable Urban 
Drainage System (SUDS) in the large, open and developing Manor Fields District 
Park.  The scheme was proposed to the housing developer by the Sheffield Wildlife 
Trust and caters for a block of 300 houses, their service roads and additional 
drainage from within the Manor Fields Park boundary; all of which naturally drain 
towards the area.   
2.2 Scheme Design 
After a review of the options available the housing developer chose to combine 
traditional urban drainage methods with a SUDS scheme.  As an end of pipe retro-fit 
solution the scheme does not exhibit any source control measures with stormwater 
routed through the housing project in a conventional pipe network.  Before the SUDS 
scheme was developed the Manor Fields District Park boundary, Sheffield City 
Council Parks Development Team was keen to have control over the design process 
and engaged with an experienced practitioner at Robert Bray Associates.   
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The SUDS design used a series of basins and swales forming a ‘management train’ 
to meet the site objectives.  Designed with full consideration of all three components 
of the ‘urban drainage triangle’, the chosen techniques are simple, cost-effective, 
easily constructed but robust enough to withstand any vandalism, a common 
occurrence in what is commonly considered to be a socially deprived area.  The 
design offers maximum visual, community and wildlife benefits whilst being easily 
maintainable and understood by a local landscape social enterprise (GreenEstate 
Ltd) inexperienced in maintaining SUDS schemes.  The basins and swales are also 
seen to integrate well into the landscape and are easily modified or reinstated offering 
the desired flexibility for the development of the Manor Fields Park. 
 
The first basin receives all the stormwater from the new development via a 375mm 
pipe which discharges un-attenuated and un-treated.  Instead of a standard headwall 
the inlet pipe is concealed behind large boulders which have the dual role of reducing 
the velocity of the water and making the inlet more visually attractive.  Designed as an 
interceptor wetland it is in this basin where the intense management of the water 
occurs reducing the rate of flows and treating the water via UV, air and water.  A silt 
forebay (shielded by straw bales during the construction phase) intercepts 
construction silt and any future pollution events that may occur aiding protection to 
the subsequent two basins.  
 
The second basin is a shallow wetland with a sand filter concealed behind an open 
jointed stone wall.  The third basin is a permanent pond and wetland with relatively 
good water quality as it is protected by the previous two basins.  Grassed swales 
connect the basins and alternate grassed channel routes are available in times of 
overflow.  The final basin has a volume release control out to an existing dry valley 
which leads to a watercourse.  In times of overflow an alternative channel leads to a 
large grassed arena and exits to an existing dry valley through a further control device 
(Bray & Nowell, 2005). 
 
The terraced basins are designed to collect a 1 in 30 year storm volume of 391m3 
with any additional volume flowing to an arena area designed to accommodate a 1 in 
100 year storm volume.  The whole system has a controlled discharge of 15.5L/sec, 
10L/sec leaving the third basin and 5.5L/sec from the arena area.  Meeting all health 
and safety criteria set out in current guidance and the Royal Society for the 
Prevention of Accidents (RoSPA) the basins have sequential levels and a maximum 
storage depth of 300mm with the arena area having a storage depth of 600mm during 
a 1 in 100 year storm. 
2.3 Challenges Faced and Enabling Factors 
Overall the SUDS scheme at Manor Fields District Park may be regarded as an ‘easy 
hit’ by virtue of the inaccessibility of the existing main surface water sewer by ordinary 
gravity fed sewer pipes.  With traditional solutions such as the tunnelling of a new 
deep connecting sewer recognised to be of considerable cost, the SUDS scheme 
represented the most cost effective drainage solution.  Furthermore Manor Fields 
District Park, an area of land to which the new development could naturally drain, was 
available for the scheme.  Open to reclamation and land manipulation and already 
centring its development on a ‘water theme’, the SUDS scheme presented a perfect 
opportunity for the Park to receive numerous benefits in exchange for minimal liability.  
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The issues of adoption and long-term maintenance are common stumbling blocks for 
SUDS schemes in England and Wales as no single entity currently has the 
responsibility for the operation and maintenance of such facilities (CIRIA, 2000:17). 
However, in this case it was established from the outset that provided sufficient 
resources were found the Sheffield City Council Parks Development Team would use 
their powers to adopt.  The GreenEstate Ltd, a local landscape social enterprise, 
would subsequently be contracted for the long term maintenance of the scheme.  
After conducting a thorough assessment of all the available resourcing routes, 
funding through a commuted sum taken from the developer was agreed.  A figure of 
£250,000 was taken allowing for a minimum of 25 years management under the 
current maintenance budget.  
 
Initiating the idea of using a SUDS scheme, the Sheffield Wildlife Trust was a critical 
stakeholder group.  In recognition of the value of SUDS for wildlife and biodiversity, 
the Trust commissioned a feasibility study of three possible SUDS sites in South-East 
inner-city Sheffield.  Produced early enough for the results to be seriously considered 
by the housing developer in their search for a drainage solution, the report was vital in 
starting a momentum behind the SUDS idea.  However a SUDS scheme was only 
considered after a review of the position of the existing main surface water sewer and 
not from the very earliest planning stage.  Henceforth an exemplar SUDS scheme 
exhibiting source control measures was not incorporated into the development 
design.  With the land sale negotiations and planning of the development site 
particularly difficult, lengthy, and expensive, the housing developer was un-willing for 
a re-plan to integrate SUDS source control measures.  The scheme developed 
therefore involved innovative treatment methodologies, but stormwater is collected 
through conventional pipe-based methods. 
 
Essential to the successful implementation of the SUDS scheme was the approval 
and support by a number of stakeholder groups such as the sewerage undertaker, 
the highway authority and the planning authority.  Leading the overall partnership of 
stakeholders and the primary driver of the scheme, from the design phase onwards, 
was a council officer dedicated to the Manor Fields Park.  Given control of the design 
process, the officer as an individual championing the SUDS approach, ensured a 
good quality scheme which integrated well into the Park and offered maximum 
amenity and wildlife benefits.  Positioned in close proximity to the site, the officer also 
played a significant role in the delivery of the capital works.  Subject to significant 
delays stemming from a culmination of factors including legal negotiations and bad 
seasonal weather, the officer aided the capital works delivery by offering additional 
on-site supervision, SUDS education to stakeholders and the necessary impetus to 
see through the challenges that were faced. 
3 SCHEME EVALUATION 
To evaluate the Manor Fields District Park SUDS scheme the paper assesses the 
distribution of impacts across the various stakeholder groups within the three 
dimensions of environmental, social and economic sustainability. 
3.1 Environmental 
The SUDS scheme has made a positive impact on the environment in a number of 
ways, not least in enabling the avoidance of a conventional drainage solution and 
their associated negative environmental impacts.  The scheme demonstrates the 
typical benefits of SUDS schemes such as minimising the use of materials, naturally 
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recharging the aquifer and benefiting the local watercourse, the River Don, by 
managing the stormwater close to its source.   
 
The scheme has successfully minimised the impact of the stormwater flowrates from 
the new development on the River Don by achieving a controlled maximum discharge 
rate of 15.5L/sec from the whole system.  Water quality has also been enhanced by 
protecting the watercourse from point and diffuse pollution and through the water 
treatment along the management train, especially within the first basin.  Furthermore 
the water quality of the SUDS scheme is improved by receiving naturally draining 
surface-water from uncontaminated grass within the park boundary. 
 
Significantly the scheme has achieved the creation of new wetland and aquatic 
wildlife habitats enhancing the biodiversity of the area.  With the scheme exhibiting a 
combination of grassland or wetland, it has been softly engineered to provide a 
variety of micro habitats for a range of wildlife.  The scheme comprises of multiple 
basins each with a differing degree of permanence and which hold water of 
progressively better quality.  Each basin has been designed with gentle slopes and a 
variety of water depths with a considerable area of less than 10 cm deep; the most 
biodiverse for pond wildlife.  The scheme is already proving a valuable wildlife habitat, 
five types of dragon-fly were reported before capital works completion and carp 
species, put in by local community members mistaking the SUDS for a fishing lake, 
are surviving well in the final basin.  
 
Set in the naturalistic settings of Manor Fields District Park, the surroundings are ideal 
for a SUDS scheme.  With areas of unimproved grassland, scrub and woodland and 
an existing stream course, the area is of high quality for native flora and fauna 
species to colonise.  All species of the pond planting scheme are native including 
Devil's-bit Scabious (Succisa pratensis) and Water Mint (Mentha aquatica); many of 
which were pot grown by the local community.   The very invasive plant specie Typha 
latifolia has been detected at the site though and poses a threat to dominate the site’s 
vegetation. 
 
A further positive environmental impact of the scheme is in its use as a demonstration 
project.  Prior to the Manor Fields scheme, a number of stakeholders had very little or 
no experience with SUDS and only a very basic understanding of their impacts.  The 
success and experience of this scheme has considerably aided the probability of the 
creation of future SUDS schemes in Sheffield, allowing feelings of uncertainty to be 
replaced by an acknowledgment that it is the best way to drain a new residential 
development.      
3.2 Economic 
As stated earlier the SUDS scheme represented the most cost-effective drainage 
solution for the site.  As the Regional Development Agency in partnership with the 
Sheffield City Council were to fund the infrastructural works of the site, the SUDS 
scheme enabled them to minimise their expenditure.  Thus the cost-effectiveness of 
the scheme did not offer specific benefits to the housing developer, however, they 
can be seen to have gained by other means.  Firstly, the SUDS scheme allowed the 
management of silt off-site and the avoidance of any disturbance caused by 
constructing one of the alternative drainage solutions such as a new deep connecting 
sewer.  Second, a well maintained SUDS scheme can be perceived as a pleasant 
amenity adding to the attractiveness of an area for a house-buyer and adding value to 
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the new properties.  Furthermore the housing developer may use the scheme to 
demonstrate it is acting upon its ‘Green Policy’ to influence stakeholders such as their 
potential investors, potential house buyers and pressure groups. 
 
With insufficient resources to maintain Manor Fields District Park, Sheffield City 
Council Parks Development Team recognised that the SUDS scheme presented an 
excellent opportunity to obtain extra funding for a minimal liability.   The substantial 
commuted sum it received, allows for 25 years of top quality management of the 
SUDS scheme located on two hectares of land which have been reclaimed to 
improved landscape at no cost to the Park.   
 
Community economic development has also been facilitated by the project with a 
local landscape social enterprise nominated as the contractor for the long-term 
maintenance.  Committed to employing and training local people, the SUDS scheme 
has given the enterprise an excellent training opportunity to build up a body of 
knowledge in wetland management and greater financial security from the 
guaranteed income stream.   
 
3.3 Social 
The scheme presents a number of benefits to the local community and has assisted 
the development of the new, emerging District Park.  The series of basins have been 
designed for the greatest potential amenity and landscape value.  Irregular in shape 
and exhibiting wild grasses and flower species, the basins are aesthetically pleasing 
and the inlet and outlet structures have equally been designed with consideration of 
their appearance.   
 
A range of recreational opportunities have been created by the SUDS scheme. The 
basins allow the local community access to water with each basin easily 
approachable and seating provided in the form of boulders on a nearby bank.  Leisure 
activities such as pond dipping and feeding waterfowl are facilitated by the very gentle 
slopes (1:20) allowing entry to the water by wellington boots.   Deemed too vulnerable 
to vandalism there are no educational boards present but an interpretive sculpture is 
being designed with a local youth group. 
 
Incorporated into the scheme design the 1 in 100 year storm return storage area is 
also perceived as a significant community amenity.  As a large level plain on a site 
with difficult topography, it is utilised as for community events and as a football kick-
around area.  Furthermore the scheme has supported future plans for a fishing lake 
for the park.  Fishing is a popular recreational activity within the community and a 
proposed fishing lake will be supplemented by the SUDS run-off. 
 
Educational opportunities have also been created by the scheme.  Vandalism and 
other activities detrimental to the SUDS scheme are a major concern.  A programme 
involving local youth groups has commenced as part of preventing such activities.  
Aiming to create a sense of community ownership and pride in the District Park, a 
successful event celebrating young people’s participation and the development of the 
Park was hosted.  Further, a welcome DVD for the new residents highlighting the 
district park and the SUDS scheme is being created. 
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4 CONCLUSION 
As the environmental principle of subsidiarity has not been fully embraced the 
scheme is not a ‘SUDS exemplar’ but an end of pipe retro-fit.  Nevertheless the 
scheme represents how SUDS can be successfully integrated into inner-city estate 
regeneration schemes and is a good instance of how non-governmental organisations 
can play pivotal roles in facilitating sustainable drainage; The Sheffield Wildlife Trust 
in the scheme’s initiation stage and the GreenEstate Ltd in the latter phase of long-
term maintenance. 
 
Designed with equal weighting attached to all three parts of the ‘urban drainage 
triangle’ the scheme has fulfilled sustainability objectives much wider than that 
manifest purely from a hydraulic perspective.  Exhibiting a broad and extensive 
distribution of benefits over and above those offered by the conventional drainage 
solution the scheme demonstrates sustainability in the widest sense of meeting both 
eco-justice and eco-efficiency goals.  In this respect the scheme can certainly be 
viewed as much more than simply a drainage solution for a new housing development 
in that it is also a step toward urban regeneration and sustainable development. 
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